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DEPARTMENT  OF  TRANSPORTATION 
Federal  Aviation  Administration 
14  CFR  Part  37 

(Docket  No.  18889;  Amendment  37-44) 

Lithium  Sulfur  Dioxide  Batteries  TSO- 
C97;  Technical  Standard  Order 
Authorization 

AGENCY:  Federal  Aviation 
Administration  (FAA),  DOT. 

ACTION:  Final  rule. 

summary:  This  amendment  adopts  a 
new  Technical  Standard  Order  (TSO) 
that  sets  forth  standards  for  Lithium 
Sulfur  Dioxide  (LiSOj)  batteries  used  in 
aircraft.  The  new  standards  are 
established  to  reduce  or  eliminate 
failures  of  equipment  incorporating  the 
batteries  due  to  corrosion,  venting 
violently,  and  explosion  of  the  batteries 
and  the  leakage  of  harmful  gases  into 
occupied  areas  of  aircraft. 

EFFECTIVE  DATE:  September  26. 1979. 

FOR  FURTHER  INFORMATION  CONTACT: 

Mr.  Adolfo  O.  Astorga.  Systems  Branch. 
Aircraft  Engineering  Division,  Office  of 
Airworthiness.  Federal  Aviation 
Administration.  800  Independence 
Avenue.  S.W.,  Washington.  D.C,  20591: 
Telephone  (202)  426-8395. 
SUPPLEMENTARY  INFORMATION: 

Background 

LiS02  batteries  have  been  used 
primarily  in  general  aviation  Emergency 
Locator  Transmitters  (ELT’s)  and  to  a 
limited  degree  in  various  air  carrier 
aircraft  safety  equipment.  The  use  of 
this  type  of  battery  has  been  promoted 
because  it  has  a  longer  shelf  life  and  can 
be  used  at  lower  operating  temperatures 
than  other  batteries.  However.  LiSO* 
batteries  have  vented  violently, 
exploded  and  leaked  harmful  gases 
which  have  incapacitated  pilots  and 
corroded  other  equipment  and  airframe 
structures. 

To  provide  information  to  the  public 
on  this  subject,  the  FAA  issued 
Advisory  Circular  AC  No.  20-91  on 
April  11, 1975,  “Lithium  Batteries  Used 
in  Emergency  Locator  Transmitters.” 
which  warned  of  the  possible  hazards 
associated  with  the  use  of  LiS02 
batteries;  Also,  four  Airworthiness 
Directives  (AD’s)  numbers  74-20-10 
(.Amendment  39-1976,  39  FR  34513),  as 
amended,  74-02-07  (Amendment  39- 
2021,  39  FR  40919),  as  amended  79-05-02 
(Amendment  39-3422.  44  FR  10980),  and 
79-18-05  (Amendment  39-3549, 
published  in  this  issue  of  the  Federal 
Register)  have  been  issued  relating  the 


use  of  LiSOt  batteries.  Amendments  39- 
1976  and  39-20-21  required  design 
changes  and  periodic  inspections  of 
certain  LiS02  batteries.  Amendment  39- 
3422  required  removal  of  all  LiSOi 
batteries  and  ELT's  powered  by  LiSOt 
batteries  from  U.S.-registered  civil 
aircraft.  Amendment  39-3549  requires 
either  reinstallation  of  ELT’s  powered 
by  LiS02  batteries  which  meet  new 
standards  or  installation  of  another  ELT 
powered  by  another  source.  The  last  AD 
continues  to  require  the  removal  from 
aircraft  of  any  LiS02  batteries  which  do 
not  meet  the  new  standards  and  any 
ELTs  powered  by  such  batteries,  and  it 
extends  the  period  of  time  in  which 
aircraft,  from  which  an  ELT  has  been 
removed  to  comply  with  the  AD’s,  may 
be  operated  without  the  required  ELT.  It 
also  allows  the  use  of  LiS02  batteries 
which  meet  the  new  standard  in  other 
equipment. 

At  this  time,  if  no  further  action  were 
.0  be  taken,  the  public  would  be 
deprived  of  the  benefit  of  using  LiS02 
batteries  which  provide  for  operation  of 
ELT’s  to  temperatures  below  —  40°C. 
Over  95  percent  of  the  LiS02  battery 
usage  in  aircraft  is  in  ELT’s.  Other 
batteries  do  not  operate  effectively 
below  — .20'’C,  and  their  use  would  have 
a  detrimental  effect  on  search  and 
rescue  (SAR)  operations  for  downed 
aircraft.  While  the  ELT  is  only  one  of  the 
devices  and  techniques  available  to 
SAR  forces,  it  continues  to  provide  a 
unique  and  valuable  means  of  locating 
crash  sites.  Thus,  SAR  forces  and  the 
National  Transportation  Safety  Board 
are  strongly  encouraging  the  use  of 
LiS02  batteries.  Their  main  rationale  for 
this  position  is  the  existence  of  large 
portions  of  the  U.S.  which  experience 
temperatures  below  —  20‘'C.  Below 
—  20°C.  LiS02  batteries  continue  to 
operate  where  many  other  balleries 
cease  to  function. 

To  provide  for  the  availability  of  safe 
LiS02  batteries,  the  FAA  has  determined 
it  necessary  to  issue  performance  and 
environmental  standards  for  such 
batteries.  The  standards  adopted  herein 
are  based  on  Notice  No.  79-8,  published 
in  the  Federal  Register  on  March  26, 

1979  (44  FR  18038). 

Interested  persons  have  been  afforded 
an  opportunity  to  participate  in  the 
making  of  this  amendment  and  due 
consideration  has  been  given  to  all 
matter  presented.  A  number  of 
substantive  changes  and  changes  of  an 
editorial  and  clarifying  nature  have  been 
made  to  the  proposed  rules  based  upon 
relevant  comments  received  and  upon 
further  review  within  the  FAA.  Except 
for  minor  editorial  and  clarifying 
changes  and  the  substantive  changes 


discussed  below,  this  amendment  and 
the  reasons  for  it  are  the  same  as  those 
contained  in  Notice  No.  79-8. 

Discussion  of  General  Comments 

Seventeen  individual  sets  of 
comments  were  received  in  response  to 
Notice  No.  79-8.  All  of  these  were  in 
general  agreement  with  the  overall 
scope  and  intent  of  the  notice.  Three 
commenters  supported  the  proposal 
without  specific  comments.  The  other 
commenters  suggested  various  changes 
and  clarifications. 

One  commenter  recommended  that 
the  use  of  nonlithium  batteries  be 
required  in  all  aircraft  applications.  The 
FA^A  disagrees.  LiS02  batteries  have 
performance  capabilities  superior  to 
other  electrochemical  power  sources. 
The  final  decision  whether  to  use  a 
LiS02  battery  must  be  left  to  the 
consumer  as  long  as  safe  cells  can  be 
made  available. 

One  commenter  recommended  that 
the  requirement  that  Emergency  Locator 
Transmitters  (ELT’s)  be  carried  on 
aircraft  should  be  eliminated.  The  FAA 
disagrees.  According  to  data  collected 
by  the  U.S.  Air  Force.  ELT’s  perform  a 
useful  function  in  saving  many  lives 
each  year,  and  they  significantly  reduce 
search  and  rescue  time.  It  should  be 
noted  that  the  ELT  requirement  is 
mandated  by  public  law,  and  the  FAA 
does  not  have  the  legal  authority  to 
repeal  this  requirement. 

Numerous  commenters  suggested 
editorial  changes  to  clarify  requirements 
or  to  remove  perceived  inconsistencies 
in  the  proposed  standard.  Based  on 
these  comments  and  after  further 
review,  the  FAA  has  made  a  number  of 
editorial  changes  of  non-substantive 
nature.  In  response  to  several  other 
suggestions  that  guidance  material  be 
provided,  an  Appendix  B  is  added  to 
provide  the  detailed  test  procedures  for 
conduct  of  tests  required  by  this 
standard.  In  addition,  in  light  of  the 
comments  received,  the  FAA  has 
reconsidered  the  usage  of  the  terms 
“cell”  and  “battery”  in  the  standard  and 
has  made  changes  to  assure  that  these 
terms  are  consistent  with  the  intent  of 
the  test  requirements. 

Discussion  of  Specific  Comments  to 
§  37.209 

§  37.209(a) 

One  commenter  objected  to  the  term 
“minimum  performance  standards”  in 
proposed  §  37.209(a)  and  recommended 
that  the  term  be  replaced  with 
“minimum  safety  standards.”  However, 
the  term  “performance”  in  connection 
with  technical  standard  orders  is 
intended  to  be  broader  than  “safety”. 
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Safety  is  not  the  only  consideration  in 
the  use  of  LiS02  batteries.  The  majority 
of  LiSOt  battery  applications  is  in  ELT’s 
where  performance  under  extreme 
environmental  conditions  is  also 
important.  In  this  context,  the 
performance  standards  are  necessarily 
safety  standards.  Accordingly, 

§  37.209(a)  is  adopted  without 
substantive  change. 

§  37.209(b) 

One  commenter  objected  to  the 
requirements  in  proposed  §  37.209(b),  to 
mark  each  battery  with  the  date  it  will 
reach  50  percent  of  its  useful  life.  It  was 
indicated  that  this  requirement,  in 
combination  with  §  37.200(g)(2)  for 
ELT’s,  would  put  an  unfair  restriction  on 
the  use  of  LiSOa  batteries  by  limiting  the 
useful  life  to  25  percent  of  the  shelf  life. 
The  FAA  agrees  and  §  37.209(b)  has 
been  changed  to  require  that  each 
battery  be  marked  with  the  date  on 
which  it  must  be  replaced. 

In  response  to  another  comment,  the 
date  marking  requirements  of  §  37.209(b) 
apply  only  to  batteries  and  not  to  cells. 
The  marking  requirement  is  clearly 
stated  in  this  regard. 

Two  commenters  recommended  in 
effect  that  the  caution  statement  be 
broadened  to  allow  other  wording. 
However,  while  FAA  recognizes  that 
there  may  be  other  ways  to  word  the 
caution  statement,  the  standardized 
statement  covering  essential  specifics  is 
retained.  Discussions  held  during  a 
meeting  of  the  Lithium  Battery  Safety 
Working  Group  of  the  joint  Logisitics 
Chiefs  Sub-Panel  for  Batteries  and  Fuel 
Cells  indicated  prolonged  temperatures 
above  70'’C  will  fead  to  significantly 
shorter  life  and  possible  chemical 
destabilization  of  LiSO*  batteries.  To 
clarify  the  caution  statement,  the  words 
“high  temperature”  have  been  replaced 
with  the  words  “temperatures  above 
70X  (158°F).” 

§  37.209(c) 

One  commenter  requested 
clarification  of  the  term  “battery 
limitations”  as  used  in  proposed 
§  37.209(c)(1).  Specific  examples  are 
maximum  current,  special  shipping 
requirements,  and  maximum  exposure 
temperature;  however,  since  it  is  not 
possible  to  identify  all  such  limitations 
they  are  not  listed  in  the  rule. 

One  commenter  questioned  whether 
proposed  §  37.209(c)(2)  should  be 
directed  toward  the  end  equipment 
manufacturer  rather  than  the  battery 
supplier.  However,  it  is  the 
responsibility  of  the  battery 
manufacturer  to  determine  how  its 
product  is  to  be  used.  One  way  to  do 
this  is  by  carefully  controlling  the 


battery  connguration.  This  requirement 
merely  requires  that  the  battery 
manufacturer  supply  basic  data  to  the 
equipment  manufacturer.  Accordingly, 

§  37.209(c)(2)  is  adopted  without 
substantive  change. 

No  comments  were  received  on 
proposed  §  37.209(c)(3),  and  the  section 
is  adopted  as  proposed. 

Several  commenters  questioned  the 
need  for  the  process  specifications  that 
must  be- furnished  to  the  FAA  in 
proposed  §  37.209(c)(4).  This 
requirement  is  needed  to  verify  that  the 
battery  on  the  drawings  is  the  one  tested 
and  the  one  produced.  However,  it 
should  be  noted  that  the  FAA  may  allow 
the  data  to  be  maintained  at  the 
manufacturer’s  facility.  Another 
commentor  requested  clarification  of 
what  the  FAA  would  require  as  process 
specifications.  Section  37.209(c)(4),  as 
adopted,  has  been  clarified  by  including 
more  details  on  the  data  requirements. 

One  commenter  requested  verification 
that  cell  life  and  battery  life  data  would 
not  foim  part  of  data  required  under 
proposed  §  37.209(c)(5).  That 
understanding  is  correct.  However,  the 
manufacturer  may  wish  to  include  such 
data  since  battery  capacity  under 
differing  environmental  conditions  and 
loads  is  important  data  if  equipment 
manufacturers  are  to  properly  employ 
these  batteries.  Section  37.209(c)(5)  is 
adopted  without  substantive  change. 

§  37.209(d) 

One  commenter  stated  that  the  data 
arid  information  specified  in 
§  37.209(c)(5),  as  required  in  proposed 
§  37.209(d),  is  superfluous  and  should  be 
deleted.  iTie  FAA  does  not  agree. 
Another  commenter  recommended  that 
this  data  be  made  available  upon 
request  of  the  user.  The  required  data 
must  be  supplied  to  the  person  receiving 
for  use  one  or  more  cells  manufactured 
under  this  TSO  to  ensure  proper 
utilization  of  LiSOj  batteries. 

In  light  of  the  comments  received,  and 
upon  further  consideration,  the  FAA  has 
concluded  that  cells  that  vent  during 
any  of  the  conditions  specified  in  tests 
required  by  the  Federal  Aviation 
Administration  Standard,  Lithium  Sulfur 
Dioxide  Batteries,  except  those  of  §  3.7, 
may  be  allowed  to  be  used,  provided 
that  data  on  these  cells  are  furnished  to 
the  equipment  manufacturer  for 
designing  for  containment  in  the  event  “ 
of  an  explosion  and  for  venting  of 
gaseous  products.  Section  37.209(d)  has 
been  changed  accordingly. 


Comments  to  the  Federal  Aviation 
Administration  Standard,  Lithium  Sulfur 
Dioxide  Batteries 

%1.0 — General 

No  comments  were  received  on 
proposed  §  1.0,  and  this  section  is 
adopted  as  proposed. 

§  2.1— Cell  Isolation 

One  commenter  suggested  that  a 
sentence  be  added  to  proposed  §  2.1  to 
require  battery  protection  against 
shorting  due  to  rubbing  and  chafing.  The 
FAA  does  not  agree  that  such  a 
provision  is  necessary  since  the 
vibration  and  shock  tests  required  by 
the  TSO  would  show  up  mechanical 
faults  in  the  battery  design. 

One  commenter  suggested  that  if  it 
were  demonstrated  that  charging 
currents  did  not  lead  to  a  hazardous 
condition,  charging  currents  should  be 
allowed.  The  FAA  does  not  agree.  This 
condition  is  virtually  impossible  to 
demonstrate.  Factors  such  as  age  of  cell, 
vibration,  and  temperature  may  have 
played  a  role  in  the  recent  failures  of 
LiSOj  cells.  Furthermore,  information  in 
a  National  Aeronautics  and  Space 
Administration  (NASA)  Report  on  a 
workshop  held  at  Goddard  Space  Flight 
Center,  November  15-17, 1977,  (NASA 
Conference  Publication  2041)  shows  that 
reverse  charging  of  cells  can  lead  to 
explosions. 

■Two  commenters  suggested  that  the 
requirements  for  cell  isolation  be 
revised  to  make  it  clear  that  each  cell 
must  be  protected.  In  addition,  one 
commenter  suggested  that  celts  that 
have  charging  voltages  less  than  one 
cell’s  nominal  open  circuit  voltage  are 
harmless.  Another  commenter  suggested 
revising  the  cell  isolation  requirement  to 
allow  cells  to  be  used  in  series.  The 
FAA  agrees  with  all  these  coments  and 
FAA  has  determined  that  when  four  or 
less  cells  are  connected  in  series,  there 
is  insufficient  energy  to  cause  one  cell  to 
go  into  reversal  and  that  a  shunt  diode 
is  required  when  five  or  more  cells  are 
connected  in  series.  Section  2.1  has  been 
revised  to  incorporate  these  provisions. 

§  2.2 — Cell  Connection 

One  commenter  recommended  that 
the  type  of  cell  connection  in  a  multicell 
battery  should  be  left  to  the 
manufacturer  citing,  as  an  example,  the 
satisfactory  performance  of  pressure 
contacts  in  a  flashlight.  The  FAA  does 
not  agree.  The  majority  of  LiS02 
batteries  are  used  in  ELT’s.  and  they  are 
normally  located  in  areas  of  the  aircraft 
that  are  not  easily  accessible:  therefore, 
the  condition  of  these  batteries  is  not 
checked  before  each  flight.  In  addition, 
the  aircraft  operates  in  an  environment 
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more  severe  than  that  to  which  most 
flashlights  are  exposed.  Furthermore, 
pressure  contacts  are  more  prone  to 
increase  resistance  as  a  result  of 
corrosion.  Accordingly,  §  2.2  is  adopted 
without  substantive  change. 

§  2.3 — Safety  Relief 

One  commenter  pointed  out  that  any 
venting  of  a  LiS02  cell  would  release 
SO2  and  acetonitrile,  though  not  in  toxic 
concentrations.  It  was  stated  that 
concentrations  of  SO2  would  only  be 
unpleasant.  The  FAA  does  not  agree. 
Threshold  toxicity  of  SO2  is  5  ppm.  Six 
to  12  ppm  of  SO2  causes  immediate 
irritation  to  the  eyes,  nose,  throat,  and 
lungs.  Fifty  to  100  ppm  of  SO2  is  the 
maximum  permissible  concentration  for 
exposures  of  30  to  60  minutes.  This 
concentration  may  cause  respiratory 
paralysis.  Four  hundred  to  500  ppm  of 
SO2  is  an  immediate  danger  to  life.  The 
data  in  Garrett  Manufacturing  Limited 
Report  No.  75C3053,  Revision  A 
indicates  that  in  a  small  general  aviation 
aircraft,  13  to  14  minute  concentrations 
of  over  50  ppm  would  be  encountered  if 
one  "C"  cell  vented.  Peak 
concentrations  of  over  170  ppm  of  SO2 
would  be  experienced.  In  addition, 
laboratory  evaluation  of  products 
formed  during  a  venting  uncovered  the 
presence  of  hydrogen  cyanide.  This  is 
highly  toxic  in  small  concentrations. 
While  the  SO2  may  not  reach  fatal 
levels,  it  can  and  has  reached  levels 
where  a  pilot  has  been  incapacitated. 

One  commenter  suggested  that  the 
safety  relief  should  operate  well  below 
the  melting  point  of  lithium  (186°C).  The 
FAA  agrees  and  based  on  the 
performance  of  existing  designs,  the 
maximum  temperature  for  safety  relief 
operation  has  been  changed  to  130°C, 

One  commenter  recommended  that 
button  cells  be  exempted  from  the 
requirement  to  have  a  safety  relief,  since 
button  cells  do  not  have  sufficient 
energy  to  rupture  the  cell  case.  The  FAA 
does  not  agree.  Since  no  supporting  data 
was  submitted,  the  FAA  has  no  basis  on 
which  to  exempt  button  cells  at  the 
present  time. 

One  commenter  recommended  that 
proposed  §  2.3  be  divided  into  two  parts: 
one  would  cover  operation  of  the  safety 
relief,  the  other  discharge  of  toxic 
substances.  The  commenter  also 
recommended  that  if  a  cell  vented 
during  any  of  the  tests  prescribed,  then 
overboard  venting  should  be.allowed. 
The  FAA  agrees  and  §  2.3  has  been 
revised  consistent  with  the 
recommendations. 

§  2.4 — Encapsulation 

Several  commenters  questioned  the 
prohibition  of  encapsulating  the  battery. 


It  was  recommended  that  encapsulation 
should  be  allowed  if  it  did  not  prevent 
proper  functioning  of  the  safety  relief. 
The  FAA  agrees,  provided  that  the 
encapsulation  material  does  not  cause 
the  battery  to  overheat.  Accordingly, 

§  2.4  is  adopted  with  these  changes.  In 
this  connection,  test  requirements, 

§  §  T-2  and  T-3,  have  been  added  to 
new  Appendix  B  to  test  for  any  effects 
encapsulation  may  have  on  the  battery. 

§  2.5— Seal 

Several  commenters  recommended 
that  a  test  procedure  be  provided  to 
verify  the  performance  of  a  hermetic 
seal.  The  FAA  agrees.  Section  T-4  has 
been  added  to  Appendix  B  of  this 
standard  for  that  purpose.  As  suggested 
by  another  commenter,  a  definition  of 
hermetic  seal  has  been  added  to 
Appendix  A  of  this  standard.  To  further 
clarify  the  definition,  a  specific  weight 
loss  limit  has  been  added  to  §  2.5  to 
account  for  moisture  losses  due  to  the 
high  temperatures  of  this  test. 

§  2.6 — Fuse-Protection 

Several  commenters  recommended 
that  the  fuse  location  relative  to  the 
battery  case  be  more  clearly  defined. 

The  FAA  agrees.  The  intent  was  that  the 
fuse,  for  a  battery  of  one  or  more  cells, 
would  be  within  the  battery  container, 
but  external  to  the  cell. 

Several  other  commenters  suggested 
that  fuse  protection  was  not  necessary 
for  some  batteries.  The  FAA  does  not 
agree.  Service  Difficulty  Reports 
indicate  that  the  venting  violently  and 
explosion  associated  with  LiS02 
batteries  are  time  related,  and  fusing  is 
one  way  to  protect  batteries  over  long 
time  periods. 

A  number  of  commenters  suggested 
that  the  proposed  current  limiting  device 
of  150  milliamperes  for  the  battery 
discharge  was  not  appropriate  for  all 
batteries.  The  commenters  also 
suggested  that  the  rating  of  the  device 
should  be  related  to  the  ampere  rate  at 
which  the  batteries  are  tested  in  other 
sections  of  the  standard.  Finally,  one 
commenter  recommended  changing  the 
section  title  to  “Current  Limiting 
Protection".  The  FAA  agrees.  Section  2.6 
as  adopted,  incorporates  the 
recommended  changes. 

§  2.7— Voltage-Life 

Several  commenters  stated  that  the 
proposed  voltage  life  characteristics 
requirements  in  §  2.7  should  be 
eliminated  because  the  requirement  is 
not  meaningful  without  specifying  the 
rate  of  discharge  which  is  dependent  on 
the  battery  application.  The  FAA  agrees 
and  proposed  §  2.7  is  withdrawn. 


§  2.8 — Useful  Life 

Two  commenters  stated  that  the  bO'C 
proposed  in  §  2.8  for  storage  is  an 
unrealistic  environmental  condition, 
while  another  commenter  suggested  a 
temperature  of  24°C.  The  objective  of 
this  requirement  is  to  model  actual 
average  environmental  conditions. 
Ideally,  the  temperature  would  vary 
with  time  of  day  and  throughout  the 
year.  As  this  is  not  practical,  a 
compromise  temperature  between  the 
extremes  is  sought.  Therefore,  40°C  is 
adopted  as  a  more  realistic 
environmental  condition.  To 
compensate  for  this  higher  than  the 
suggested  24°C  temperature,  the  useful 
life  is  increased  to  4  years.  Another 
commenter  suggested  that  proposed 
§  2.8  be  made  a  storage  survivability 
test.  However,  to  change  the 
requirement  and  make  it  a  storage 
survivability  test  misses  the  intent  of  the 
requirement.  The  problems  associated 
with  LiS02  batteries  may  be  time 
related,  and  thus  it  is  the  FAA’s  intent  to 
limit  the  life  of  LiS02  batteries  until  the 
batteries  can  be  proven  to  be  safe 
beyond  the  useful  life. 

In  answer  to  the  question  of  one 
commenter,  the  useful  life  of  the  battery 
begins  on  the  date  of  manufacture. 
Several  commenters  requested  a 
definition  of  useful  life.  To  clarify  the 
term  “useful  life,”  §  T-5  of  Appendix  B 
has  been  added  to  provide  a  method  to 
determine  the  useful  life  of  batteries. 

One  commenter  believed  that  there  is 
a  conflict  between  the  useful  life  of  the 
battery  as  defined  in  proposed  §  2.8  and 
as  defined  in  FAR  §  37,200(g)(2) 
concerning  ELTs.  The  FAA  sees  no 
conflict  since  the  data  furnished  by  the 
ELT  transmitter  manufacturer  must  be 
based  on  the  data  furnished  by  the 
battery  manufacturer.  With  the  changes 
discussed,  §  2.8  is  adopted  and 
redesignated  as  §  2.7 

§  2.9 — Transient  Response 

Several  commenters  stated  that  the 
proposed  transient  response 
requirement  in  §  2.9  should  be 
eliminated  because  the  requirement  is 
unattainable  or  not  practicable  to  meet. 
The  FAA  ag*’ees,  and  proposed  §  2.9  is 
withdrawn. 

§  2.10 — Examination  of  Product 

No  comments  were  received  on  the 
proposed  §  2.10.  Accordingly,  this 
section  is  adopted  without  substantive 
change  and  redesignated  as  §  2.8. 

§  2.11.1 — Open  Circuit  Voltage 

One  commenter  suggested  that  a 
minimum  standard  of  2.9  volts  per  cell 
be  utilized  as  the  specified  minimum 
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open  circuit  voltage  in  proposed  §  2.11.1. 
The  FAA  does  not  agree.  The  objective 
of  this  test  is  to  determine  variations  in 
cell  voltage  that  cause  charging  currents. 
Several  commenters  recommended  that 
±5  or  ±10  percent  be  used  instead  of 
the  proposed  ±2.5  percent  for  open 
circuit  voltage.  The  FAA  agrees.  The 
value  ±5  percent  is  more  readily ' 
obtainable  without  compromising  the 
objective  of  the  test.  One  commenter 
suggested  that  a  definition  for  the  term 
“nominal”  be  provided  in  the  proposed 
requirement.  The  term  “nominal”  as 
used  in  the  proposed  requirement  is  not 
needed  because  the  tolerance  in  the 
requirement  allows  for  an 
approximation.  Accordingly.  §  2.11.1  is 
adopted  with  the  changes  noted,  and 
redesignated  as  §  2.9. 

§  2.11.2 — Voltage  Under  Constant  Load 

Two  commenters  stated  that  the 
proposed  voltage  under  constant  load 
requirements  in  §  2.11.2  are  not 
meaningful  and  the  intent  of  the 
requirements  is  not  clear.  Other 
commenters  recommended  that 
proposed  §  2.11.2  be  deleted  because  the 
requirements  are  dependent  on  the 
battery  application.  The  FAA  agrees, 
and  proposed  §  2.11.2  is  withdrawn. 

§  2.12 — Capacity 

Two  commenters  recommended  that 
minimum  capacity  be  established  for 
each  battery  application.  The  FAA  does 
not  agree  since  it  cannot  be  predicted 
what  future  applications  will  be  made 
and  variation  in  cell  capacity  can  affect 
the  safety  of  LiS02  batteries.  Several 
commenters  stated  that  the  proposed 
“±2.5  percent”  variation  in  cell  capacity 
is  not  realistic  and  is  too  restrictive,  and 
some  recommended  that  “±10  percent” 
be  used.  The  FAA  agrees.  Another 
commenter  recommended  that  cell 
capacity  be  measured  only  down  to  a 
cell  voltage  of  2.0  volts.  However,  there 
are  certain  battery  applications,  as  for 
example  in  ELT’s,  where  the  battery 
may  be  required  to  be  completely 
discharged.  One  commenter  suggested 
that  capacity  be  clarified.  This  is 
accomplished  by  the  addition  of  §  T-6  to 
Appendix  B  of  this  standard. 
Accordingly,  proposed  §  2.12  is  adopted 
with  the  changes  discussed,  and 
redesignated  as  §  2.10. 

§  3.1 — Effects  of  Test 

One  commenter  suggested  that 
exceptions,  §§  3.8,  3.9,  3.11,  and  3.12  be 
added  to  those  already  listed.  Based  on 
these  comments  and  upon  further 
review  the  FAA  has  determined  that 
only  tests  which  may  involve 
destruction  of  the  cell  should  be  listed 
as  exceptions.  Therefore,  this  section  is 


revised  to  include  as  exceptions  §  §  3.6, 
3.7,  3.8,  3.9,  and  3.10.  Another 
commenter  recommended  that  the  tests 
should  be  performed  in  a  specific 
sequence  in  order  to  reduce  the  time  and 
expense  in  demonstrating  compliance  to 
the  standard.  The  FAA  has  determined 
that  specifying  a  testing  sequence  would 
reduce  time  and  expense  in 
demonstrating  compliance  to  the 
standard.  Accordingly,  proposed  §  3.1  is 
adopted  with  the  changes  discussed 
above  and  retitled  "General”. 

§  3.2 — Shock  Test 

One  commenter  recommended  the  use 
of  a  military  standard  procedure  instead 
of  the  procedure  proposed  in  §  3.2  for 
the  shock  test.  Several  commentators 
believe  that  the  test  conditions  are  too 
severe  and  unrealistic  and  should  be 
changed.  The  FAA  does  not  agree. 
Batteries  that  meet  this  standard  will 
primarily  be  used  to  power  ELT’s  and 
the  shock  test  requirements  for  the 
batteries  should  be  compatible  with  the 
shock  test  requirement  for  ELT’s.  Two 
commenters  recommended  that  the 
shock  test  be  performed  on  the  battery 
rather  than  individual  cells  since  this 
would  simultaneously  evaluate  the  cell, 
intercell  connections,  insulation,  fuse, 
and  battery  configuration  to  shock 
conditions.  The  FAA  agrees. 

Furthermore,  the  FAA  has  determined 
that  it  is  not  necessary  for  the  cell  to 
meet  the  examination  of  product 
requirements  (proposed  §  2.10),  voltage 
requirements  (proposed  §  2.11),  and 
capacity  requirements  (proposed  §  2.12) 
following  application  of  the  shocks  as 
proposed.  Deletion  of  these  3 
requirements  from  §  3.2  will  reduce  the 
time  and  expense  in  demonstrating 
compliance  to  the  standard.  The  same 
considerations  apply  with  respect  to  the 
vibration  test  of  §  3.3,  the  temperature 
cycle  test  of  §  3.4,  and  the  altitude  test 
of  §  3.5  and  the  post-test  requirements 
are  deleted  also  from  these  sections. 
Proposed  §  3.2  is  adopted  with  the 
changes  discussed  above. 

§  3.3 — Vibration  Test 

Two  commenters  reconunended  the 
use  of  a  military  test  procedure  instead 
of  the  test  procedure  proposed  in  §  3.3. 
One  of  the  commenters  suggested 
increasing  the  acceleration  requirement 
from  “7G”  to  “40G”.  The  FAA  does  not 
agree.  The  proposed  test  ensures 
compatability  with  the  test  procedure 
for  ELT’s  which  is  the  equipment  that 
will  primarily  use  batteries  meeting  this 
standard.  Several  commenters 
recommended  that  the  proposed  test  be 
performed  on  assembled  batteries  rather 
than  on  each  cell  as  proposed.  The  FAA 
agrees.  One  commenter  stated  that  if 


this  applied  to  a  battery,  then  the 
battery  should  only  be  tested  as  part  of 
the  equipment  that  it  is  used  in. 

However,  this  does  not  follow  since  the 
battery  test  demonstrates  the  integrity 
of  the  battery,  while  the  equipment  test 
demonstrates  the  integrity  of  the 
combination  of  the  two  items.  One 
commenter  stated  that  the  shock  and 
vibration  tests  are  not  compatible 
because  the  methods  for  securing  the 
batteries  during  the  tests  are  not  the 
same.  However,  no  reason  has  been 
given  for  requiring  that  the  means  for 
securing  the  batteries  during  the  shock 
and  vibration  tests  need  to  be  the  same. 
Accordingly,  proposed  §  3.3  is  adopted 
with  the  change  to  make  it  applicable  to 
assembled  batteries  and  to  delete  the 
post  test  requirements  as  discussed 
under  §  3.2. 

§  3.4 — Temperature  Cycle  Test 

One  commenter  recommended  that 
U.S.  Military  Standard  810C  Method 
503.1  be  used  for  the  test  in  place  of  the 
requirements  proposed  in  §  3.4.  The 
FAA  does  not  agree.  The  proposed 
temperature  test  is  more  severe  and  it  is 
considered  essential  for  the  intended 
application  of  LiS02  batteries.  One 
commenter  questioned  how  the  battery 
would  be  tested  for  leakage  after 
completion  of  the  test  proposed  in  §  3.4. 
A  test  procedure  is  added  to  Appendix  B 
under  §  T-4  to  test  for  leakage.  One 
commenter  recommended  that  multiple 
temperature  cycling  be  required  to 
determine  the  effectiveness  of  the  seal. 
The  FAA  agrees.  Temperature  cycling 
more  closely  models  actual 
environmental  conditions.  One 
commenter  suggested  specifying  how 
the  battery  would  be  returned  from  the 
high  temperature  to  room  temperature, 
and  that  proposed  §  3.4  should  be  made 
consistent  with  other  sections  in  the 
standard.  The  FAA  agrees.  The 
proposed  temperature  cycle  test  as 
adopted  specifies  that  information.  For  a 
discussion  of  the  deletion  of  §§  2.10, 

2.11,  and  2.12  referenced  in  §  3.4,  see  the 
discussion  on  §  3.2.  Accordingly, 
proposed  §  3.4  is  adopted  with  the 
changes  discussed  above. 

§  5.5 — Altitude  Test 

One  commenter  suggested  that  U.S. 
Military  Standard  810C  Method  504.1  be 
used  for  the  test,  instead  of  the 
requirement  proposed  in  §  3.5.  The  FAA 
does  not  agree.  'The  suggested 
requirement  is  not  appropriate.  One 
commenter  recommended,  for  clarity, 
replacing  the  term  “exhibit  leakage” 
with  the  term  “examined  and  tested  for 
leakage.”  The  FAA  agrees;  however,  the 
requirement  to  test  for  leakage  is 
relocated  to  §  3.6  in  the  standard.  One 
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commenter  stated  that  the  temperature, 
altitude,  and  time  requirements 
proposed  are  not  realistic.  However,  the 
purpose  of  the  test  is  to  evaluate  the 
integrity  of  the  hermetic  seal  in  low 
atmospheric  pressure  under  accelerated 
conditions.  For  a  discussion  of  the 
deletion  of  §§  2.10,  2.11,  and  2.12 
referenced  in  §3.5,  see  the  discussion  on 
§  3.2.  Accordingly,  proposed  §3.5  is 
adopted  with  the  change  discussed 
above. 

§  3.6.1 — Verification  of  Vent  Operation 

One  commenter  stated  that  since  SO2 
'gas  is  toxic,  no  LiSOa  battery  could  meet 
the  requirement  proposed  in  §3.6.1.  The 
intent  of  this  requirement  is  not  to 
eliminate  the  use  of  LiSOj  batteries,  but 
to  require  verification  of  vent  operation 
performance.  One  commenter 
recommended  that  the  proposed 
requirements  not  be  applied  to  button 
cells.  The  FAA  does  not  agree.  As 
previously  discussed,  all  cells  are 
required  to  have  a  vent.  One  commenter 
recommended  that  this  test  be 
performed  only  on  a  cell  and  not  on  the 
battery.  The  FAA  agrees  that  the 
requirements  are  more  appropriate  for  . 
the  cell. 

The  substance  of  proposed  §  3.6.1 
with  clarifying  changes  and  with  the 
change  discussed  above  are 
incorporated  in  §  T-1  of  Appendix  B  of 
this  standard.  Therefore,  proposed 
§  3.6.1  is  withdrawn.  The  requirement 
for  a  hotplate  in  proposed  §  3.6.1  has 
been  replaced  in  §  T-1  of  Appendix  B  of 
this  standard  with  electric  heating  tape. 

§  3.6.2 — Open  Flame  Test 

Several  commenters  stated  that  the 
proposed  open  flame  test  in  §  3.6.2  could 
not  be  met  because  the  flash  point  of 
acetonitrile  (one  of  the  electrolite 
components  of  LiS02  batteries)  is  below 
the  proposed  flame  test  temperature. 
Upon  further  review,  the  FAA  is 
withdrawing  proposed  §  3.6.2. 

§  3.7 — Cell  Deformation  Test 

One  commenter  stated  that  the 
proposed  cell  deformation  test  in  §  3.7 
should  be  eliminated  because  it  does  not 
simulate  an  internal  short  circuit  which 
is  the  intent  of  the  test.  The  FAA  agrees, 
and  proposed  §  3.7  is  withdrawn. 

§  3.8— Accelerated  Life  Test 

One  commenter  suggested  deleting  the 
accelerated  life  test  because  it  pertained 
to  performance  rather  than  safety 
standards.  Another  commenter 
suggested  deleting  this  requirement 
because  it  seems  to  be  of  little 
significance  to  the  assessment  of  cell 
usage.  The  FAA  does  not  agree  on 
deleting  proposed  §3.8.  From  a  safety 


viewpoint,  it  is  important  that  long-term 
storage  not  adversely  affect  the  cell 
capacity.  Variation  in  cell  capacity  may 
at  some  time  cause  charging  currents  to 
be  generated,  thus  leading  to  a 
potentially  hazardous  situation.  The 
adopted  test  requirements  will  indicate 
how  storage  affects  cell  capacity.  Two 
'  commenters  recommended  that  the 
proposed  “±  2.5  percent”  variation  in 
cell  capacity  requirement  be  replaced 
with  “±  10  percent.”  They  stated  that 
larger  variance  is  more  typical  of 
battery  capacity.  The  FAA  agrees. 
Accordingly,  proposed  §3.8  is 
redesignated  as  §3.7,  and  adopted  with 
change  for  percent  variation,  and 
retitled  “High  Temperature  Cell 
Capacity  Test”  to  more  accurately 
describe  its  purpose.  In  addition,  the 
section  requires  that  the  test  be 
performed  in  accordance  with  §  T-6  of 
Appendix  B  which  identifies  the  test 
equipment  required  and  test  procedure 
to  use. 

§  3.9 — Reverse  Discharge  Test 

Several  commenters  stated  that  the 
fuse  would  blow  during  this  test,  since 
the  specified  current  exceeded  the 
maximum  current  value  of  the  fuse.  One 
commenter  recommended  that  the  rate 
at  which  the  cell  is  discharged  be  equal 
to  the  rating  of  the  fuse.  The  FAA 
agrees.  Another  commenter  suggested 
that  the  test  be  performed  at  high 
temperature  (55°C).  However,  the  intent 
of  the  requirement  is  to  have  the  test 
performed  at  room  temperature. 
Therefore,  for  clarity,  a  test  temperature 
value  of  24“  ±  3”C  is  prescribed.  In 
addition,  for  clarity,  the  duration  for 
observing  the  condition  of  the  cell  after 
the  test  should  be  defined,  and  a  period 
of  24  hours  is  specified.  Proposed  §  3.9  is 
adopted  with  the  changes  discussed 
above  and  redesignated  as  §  3.8. 

§  3.10 — Immersion  Test-Salt  Water 

One  commenter  suggested  deleting  the 
reference  requirements  of  §  §  2.11  and 
2.12  in  proposed  §  3.10,  stating  that  they 
pertain  to  performance  rather  than 
safety  standards.  Another  commenter 
suggested  that  the  entire  section  be 
deleted.  The  FAA  does  not  agree.  The 
adverse  effects  of  humidity  on  the 
battery  voltage  and  capacity  are  safety 
related  and  must  be  determined.  One 
commenter  questioned  whether  the  test 
would  apply  to  batteries  or  cells,  or 
both.  The  test  applies  only  to  batteries. 
For  clarification,  the  test  requirement  is 
revised  to  require  compliance  with  §  T-4 
of  Appendix  B  which  identifies  the  test 
equipment  and  the  test  procedure  to  use. 
As  revised,  proposed  §  3.10  is  adopted 
and  redesignated  §  3.6. 


§  3.11 — Short  Circuit  Test 

Several  commenters  made 
recommendations  to  the  proposed  short 
circuit  test  in  §  3.11  that  would  negate 
the  intent  of  the  requirement.  Other 
commenters  suggested  editorial  changes. 
In  light  of  the  comments  received  and 
upon  further  review,  proposed  §  3.11  is 
withdrawn. 

§  3.12 — Forced  Discharge  Test 

One  commenter  suggested  deleting 
proposed  §  3.12  because  it  was 
redundant.  The  FAA  does  not  agree. 
While  the  forced  discharge  test  is 
similar  to  the  reverse  discharge  test,  this 
test  may  provide  different  results.  One 
commenter  suggested  that  the  term  "not 
greater  than  —  20“C”  in  proposed  §  3.12 
should  be  clarified.  This  is  standard 
terminology  for  temperatures  higher 
than  a  reference  temperature  and  is  thus 
retained.  One  commenter  recommended 
that  this  test  also  be  applied  to  the 
batteries  that  have  completed  the 
accelerated  life  test  of  §  3.8.  Considering 
LiS02  battery  service  experience,  the 
FAA  agrees.  One  commenter  suggested 
that  this  test  be  performed  on  time- 
expired  cells  (cells  that  have  reached 
their  useful  life).  The  FAA  does  not 
agree.  This  would  add  an  unacceptable 
time  to  qualify  the  batteries.  Several 
commenters  suggested  that  proposed 
§  3.12  was  either  unclear  orhad 
inconsistencies  for  fuse  ampere  rate  vs. 
test  ampere  rate.  Another  commenter 
stated  that  the  test  was  apparently 
aimed  at  one  size  battery  and  suggested 
that  it  be  made  applicable  to  all  size 
batteries.  The  forced  discharge  test  is 
intended  to  have  general  applicability  to 
all  size  batteries  and  as  adopted,  the 
discharge  current  is  revised  to  equal  that 
of  the  rating  of  the  fuse  used  in  the 
battery  for  a  period  corresponding  to  the 
rated  capacity  of  the  battery.  In 
addition,  for  clarity,  the  duration  for 
monitoring  the  cells  after  the  test  is  . 
added.  As  revised,  proposed  §  3.12  is 
adopted  and  redesignated  as  §  3.9. 

§  3.13 — Total  Discharge  Test 

One  commenter  recommended 
deleting  the  term  “vent  violently”.  The 
FAA  does  not  agree.  A  battery  should 
not  vent  when  discharged.  One 
commenter  recommended  defining  a 
time  for  observing  the  battery  after  the 
short  is  applied  to  determine  if  venting 
occurs.  The  FAA  agrees.  Twenty-four 
hours  is  believed  to  be  a  reasonable 
observation  period.  Several  commenters 
recommended  that  the  battery  testing 
current  levels  be  made  consistent  with 
the  fuse  value  and  battery  capacity.  The 
FAA  agrees.  The  change  would  make 
these  requirements  consistent  with  the 
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other  discharge  requirement. 

Accordingly,  proposed  §  3.13  is  revised 
and  as  adopted,  redesignated  §  3.10. 

Appendix  A 

Several  commenters  requested  that 
additional  terms  be  defined,  or 
suggested  revision  to  the  definitions 
proposed  in  Appendix  A.  Appendix  A  is 
adopted  with  clarifying  changes  and 
with  additional  definitions  as  discussed 
under  the  discussion  of  comments  to  this 
standard. 

Adoption  of  the  Amendment 

Accordingly,  Part  37  of  the  Federal 
Aviation  Regulations  (14  CFR  Part  37]  is 
amended  by  adding  a  new  §  37.209 
effective  Sept.  26, 1979  to  read  as 
follows: 

§  37.209  Lithium  suifur  dioxide  batteries 
TSO-C97. 

(a)  Applicability.  This  technical 
standard  order  prescribes  the  minimum 
performance  standards  that  lithium 
sulfur  dioxide  (LiS02)  batteries  must 
meet  to  be  identified  with  the  applicable 
TSO  marking.  Batteries  that  are  to  be  so 
identified  must  meet  the  requirements  of 
the  “Federal  Aviation  Administration 
Standard.  Lithium  Sulfur  Dioxide 
Batteries"  set  forth  at  the  end  of  this 
section. 

(b)  Marking.  Each  battery  must  be 
marked  in  accordance  with  §  37.7  and 
must  be  marked  with  the  month  and 
year  of  manufacture  and  the  date  on 
which  it  must  be  replaced.  In  addition, 
each  cell  and  battery  must  be  marked 
with  the  phrase,  “LiS02  BATTERY 
CAUTION:  PRESSURIZED  CONTENTS: 
NEVER  RECHARGE,  SHORT  CIRCUIT, 
OR  EXPOSE  TO  TEMPERATURES 
ABOVE  70°C  (158T}”. 

(c)  Data  requirements.  In  accordance 
with  §  37.5,  the  manufacturer  must 
furnish  to  the  Chief,  Aircraft  Engineering 
Division,  Office  of  Airworthiness, 
Federal  Aviation  Administration  (or  in 
the  case  of  the  Western  Region,  the 
Chief,  Aircraft  Engineering  Division)  in 
the  region  in  which  the  manufacturer  is 
located,  the  following  technical  data: 

(1)  One  copy  of  the  battery  limitations 
and  operating  characteristics. 

(2)  One  copy  of  the  installation 
procedures  and  installation  limitations 
with  applicable  drawings  and 
specifications  indicating  all  limitations, 
restrictions,  and  conditions  pertinent  to 
the  installation. 

(3)  One  copy  of  the  manufacturer’s 
test  report. 

(4)  One  copy  of  the  Master  Drawing 
List  of  the  battery,  including 
identification  of  all  drawings  and 
applicable  revision  status  and  all 


process  specifications  and  revision 
status. 

(5)  Battery  data  sheets  specifying, 
within  the  prescribed  range  of 
environmental  conditions,  the  actual 
performance  of  batteries  of  that  type 
with  respect  to  each  performance  factor 
prescribed  in  the  applicable  standard. 

(d)  Data  to  be  furnished  with 
manufactured  units.  (1)  One  copy  of  the 
data  and  information  specified  in 
paragraphs  (c)(1),  (c)(2),  and  (c)(5)  of 
this  section  must  be  furnished  to  each 
person  receiving  for  use  one  or  more 
articles  manufactured  under  this  TSO. 

(2)  If  a  cell  vents  from  any  of  the  tests 
required  by  the  Federal  Aviation 
Administration  Standard,  Lithium  Sulfur 
Dioxide  Batteries,  except  those  of  §  §  T- 
1  and  T-2  of  Appendix  B  of  the 
standard,  one  copy  of  the  data  must  be 
furnished  to  each  person  receiving  for 
use  one  or  more  cells  manufactured 
under  this  TSO  which  will  allow  that 
person  to  design — 

(i)  A  receptacle  to  contain  the 
simultaneous  violent  venting  or 
explosion  of  all  cells  within  the  battery; 
and 

(ii)  Provisions  for  venting  overboard 
the  gaseous  products  of  the  explosion. 

Federal  Aviation  Administration 
Standard 

Lithium  Sulfur  Dioxide  Batteries 

1.0  General. 

1.1  This  standard  applies  to  cells 
and  batteries  of  a  nonaqueous  LiS02 
type.  Batteries  may  consist  of  a  single 
cell,  cells  connected  in  series  or  in 
parallel,  or  both,  to  obtain  the  necessary 
output  for  the  intended  application. 
Definitions  for  terms  used  in  this 
standard  are  set  forth  in  Appendix  A  of 
this  standard. 

2.0  Minimum  Performance 
Standards  Under  Standard  Conditions. 

2.1  Cell  Isolation.  Cells  in  a  multi¬ 
cell  battery  or  packs  of  more  than  one 
battery  may  not  be  connected  in  parallel 
unless  provisions  are  made  to  prevent 
individual  cells  from  being  exposed  to 
charging  voltages  greater  that  the  cell’s 
nominal  open  circuit  voltage.  When  five 
or  more  cells  are  reconnected  in  series, 
each  cell  must  be  protected  by  a  shunt 
diode. 

2.2  Cell  connection.  All  electrical 
connections  between  cells  in  a  battery 
must  be  soldered,  welded,  or  brazed  in 
accordance  with  an  approved  process 
specification. 

2.3  Safety  Relief. 

2.3.1  Safety  Relief  Mechanism.  Each 
cell  used  in  the  battery  must  incorporate 
a  safety  relief  mechanism  that  will 
relieve  internal  pressure  at  a  value  and 
rate  which  will  preclude  venting 


violently,  or  explosion.  The  safety  relief 
must  operate  at  a  temperature  below 
130'’C  in  accordance  with  §  T-1  of 
Appendix  B  of  this  standard. 

2.3.2  Discharged  Materials.  If  a  cell 
vents  during  any  of  the  tests  required  by 
§§  3.2,  3.3,  3.4,  3.5,  3.6,  3.7,  3.8,  3.9,  and 
3.10,  the  data  requirements  of 
§  37.209(d)(2)  must  be  met. 

2.4  Encapsulation.  Encapsulation  of 
the  battery  may  not  be  used  unless  it  is 
demonstrated,  in  accordance  with  §  §  T- 
2  and  T-3  of  Appendix  B  of  this 
standard,  that  encapsulation  does  not 
inhibit  the  functioning  of  the  safety 
release  mechanism  or  cause  the  battery 
to  overheat. 

2.5  Seal.  Each  cell  must  be 
hermetically  sealed.  The  seal  must  be 
tested  in  accordance  with  §  T-4  of 
Appendix  B  of  this  standard.  The 
difference  in  the  weight  of  the  celt 
before  and  after  this  test  must  be  less 
than  50  milligrams. 

2.6  Current  Limiting  Protection.  The 
battery  must  have  a  current  limiting 
device.  This  device  must  limit  the 
current  that  can  be  drawn  from  the 
battery  to  a  value  lower  than  that  which 
it  was  subjected  to  in  §§  3.8,  3.9,  and 
3.10  of  this  standard,  and  must  be  an 
integral  part  of  the  battery  and  not 
susceptible  to  shorting  or  any  failure 
causing  the  device  to  be  bypassed. 

2.7  Useful  life.  The  useful  life  of  the 
battery  may  not  exceed  4  years  unless 
demonstrated.  The  useful  life  must  be 
demonstrated  at  a  minimum  temperature 
of  40°C.  When  tested  at  periods  in 
excess  of  4  years,  the  battery  must 
retain  80  percent  of  its  ampere-hour 
capacity  as  demonstrated  in  accordance 
with  §  T-5  of  Appendix  B  of  this 
standard,  and  meet  the  requirements  of 
§§2.9,  2.10,  and  all  sections  under  §  3.0 
of  this  standard. 

2.8  Examination  of  Product.  When 
required,  subsequent  to  a  test  required 
by  §  3.0  of  this  standard,  each  of  the 
cells  must  be  visually  examined.  Special 
emphasis  must  be  placed  on  observing 
signs  of  leakage  and  overall  appearance 
of  the  safety  relief  feature. 

2.9  Open  Circuit  Voltage.  Open 
circuit  voltage  of  the  battery  must  be 
measured  and  be  within  ±5  percent  of 
its  specified  value,  and  the  polarity  must 
be  correct. 

2.10  Capacity.  The  variation  in 
battery  capacity  may  not  vary  more 
than  ±10  percent  when  compared  with 
the  capacity  as  demonstrated  in 
accordance  with  §  T-6  of  Appendix  B  of 
this  standard. 

3.0  Minimum  Performance 
Standards  Under  Enviranmental 
Conditions. 

3.1  General.  Except  as  provided  in 
§§3.6,  3.7,  3.8,  3.9,  and  3.10  of  this 
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standard,  the  design  of  the  battery  must 
be  such  that  subsequent  to  the 
application  of  the  specified  tests,  no 
condition  may  exist  that  would  be 
detrimental  to  the  continued 
performance  of  the  battery.  The  same 
battery  must  be  used  for  the  following 
tests  and  these  tests  must  be  performed 
in  this  order.  §§3.2,  3.3,  3.4,  3.5,  and  3.6. 

3.2  Shock  Test.  The  battery  must  be 
secured  to  a  shock  table  by  a 
mechanically  secure  device.  The  shock 
test  machine  must  be  capable  of 
imparting  to  the  battery  a  series  of 
calibrated  shock  impulses.  The  shock 
impulse  waveform  must  be  a  half  sine 
pulse  whose  distoration  at  any  point  on 
the  waveform  may  not  be  greater  than 
15  percent  of  the  peak  value  of  the  shock 
pulse.  For  the  purposes  of  this  section, 
duration  of  the  shock  impulse  is 
specified  with  reference  to  the  zero 
points  of  the  half  sine  wave,  and  shock 
forces  are  specified  in  terms  of  peak 
amplitude  G  values.  The  shock  impulse 
must  be  measured  using  a  calibrated 
accelerometer  and  associated 
instrumentation  having  a  3dB  response 
over  a  range  of  at  least  5  to  250  Hertz. 
The  shock  test  must  be  conducted  as 
follows: 

(a)  Mount  the  battery  on  the  shock 
test  machine  in  such  a  manner  that  it 
can  be  subjected  to  shock  impulses  in 
each  direction  successively  along  the 
three  mutually  orthogonal  axes  of  the 
battery. 

(b)  Apply  a  lOOG  shock  impulse  of 
duration  23±2  milliseconds  to  the 
battery  in  a  direction  coincident  with 
the  first  orthogonal  axis. 

(c)  Reset  the  activation  mechanism. 

(d)  Repeat  the  procedures  specified  in 
§§  3.2(b)  and  (c)  applying  an  impulse 
shock  in  the  remaining  5  axial 
directions. 

3.3  Vibration  Test.  The  battery  must 
be  secured  to  a  vibration  table  so  that 
sinusoidal  vibratory  motion  can  be 
exerted  parallel  to  one  of  the  three 
major  orthogonal  axes  of  the  battery. 
The  battery  must  be  affixed  to  the 
vibration  table  by  the  means  speciHed 
by  the  equipment  manufacturer  for 
service  installations.  The  vibration 
frequency  must  be  varied  at  a  rate  not  to 
exceed  1.0  octave  per  minute.  The 
vibration  must  exhibit  a  constant  total 
excursion  of  2.5mm  from  5  Hertz  to  the 
frequency  at  which  an  acceleration  of 
7G  (zero-to-peak)  is  reached  and  from 
that  frequency  to  2,000  Hertz  at  a 
constant  acceleration  of  7G.  Continue 
the  vibration  for  a  minimum  of  1  hour. 
The  tests  described  in  this  section  must 
be  repeated  with  the  vibratory  motion 
being  applied  along  each  of  the  other 
major  axes  of  the  cell. 


3.4  Temperature  Cycle  Test.  The 
battery  must  be  subjected  to  a 
temperature  not  greater  than  —  65*C  for 
a  period  of  20  hours.  The  test  chamber 
temperature  must  then  be  raised  at  a 
rate  of  5*±2”C  per  minute  to  a 
temperature  of  at  least  +71‘’C,  and  this 
temperature  maintained  for  a  period  of  4 
hours.  After  the  4-hour  period,  the  test 
chamber  temperature  must  be  returned, 
at  a  rate  of  5‘±2°C  per  minute,  to  a 
temperature  not  greater  than  —  65°C, 
and  this  temperature  must  be 
maintained  for  20  hours.  The 
temperature  cycle  must  be  repeated  5 
times.  After  completion  of  the 
temperature  cycle,  the  battery  must  be 
returned  to  room  temperature. 

3.5  Altitude  Test.  The  battery  must 
be  stored  for  6  hours  at  an  atmospheric 
pressure  corresponding  to  an  altitude  of 
15,000  meters  at  24'’±4°C.  The  pressure 
must  then  be  increased  to  sea  level 
pressure. 

3.6  Immersion  Test — Salt  Water. 
After  being  immersed  in  salt  water 
(3.5±0.1  percent  sodium  chloride),  with 
terminals  insulated,  for  a  period  of  at 
least  15  hours,  the  battery  must  be 
tested  for  leakage  in  accordance  with 

§  T-4  of  Appendix  B  of  this  standard, 
and  meet  the  requirements  of  §  §  2.8,  2.9, 
and  2.10  of  this  standard. 

3.7  High  Temperature  Battery 
Capacity  Test  After  30  days  of  storage 
at  a  temperature  of  71'±2'’C,  the  battery 
must  be  returned  to  room  temperature 
and  must  be  capable  of  delivering  90 
percent  of  its  rated  capacity  with  no 
more  than  ±10  percent  variation  in  cell 
capacity.  The  test  must  be  performed  in 
accordance  with  §  T-6  of  Appendix  B  of 
this  standard. 

3.8  Reverse  Discharge  Test.  The  cell 
must  not  be  fiise  protected.  The  cell 
must  be  discharged  in  series  with  an 
external  power  supply  at  a  current  equal 
to  that  of  the  rating  of  the  fuse  used  in 
the  battery  at  a  temperature  of  24*±3°C. 
The  discharge  must  be  maintained  for  a 
time  corresponding  to  the  rated  capacity 
of  the  battery  that  the  cell  will  be  used 
in  or  until  the  cell  has  vented.  The  cell 
condition  must  be  monitored  for  24 
hours  after  termination  of  reverse 
discharge. 

3.9  Forced  Discharge  Test  The 
battery  must  be  operative  and  have  the 
fuse  removed  for  purposes  of  this  test. 
The  test  must  be  conducted  on  (1)  a 
battery  that  has  not  been  discharged, 
and  (2)  a  battery  that  has  completed  the 
high  temperature  battery  capacity  test  of 
§  3.7.  a  battery  must  be  forced 
discharged  at  a  current  load  equal  to 
that  of  the  rating  of  the  fuse  used  in  the 
battery  at  a  temperature  not  greater 
than  —  20°C  isothermally  for  a  period 
corresponding  to  the  rated  capacity  of 


the  battery.  The  battery  condition  must 
be  monitored  for  24  hours  after  the  rated 
capacity  of  the  battery  has  been 
reached. 

3.10  Total  Discharge  Test  The 
battery  must  be  operative  and  have  the 
fuse  removed  for  purposes  of  this  test. 
The  battery  must  be  discharged  at  a 
temperature  of  24*±3°C  at  a  current 
level  equal  to  that  of  the  rating  of  the 
fuse  used  in  the  battery  for  a  period 
corresponding  to  the  rated  capacity  of 
the  battery.  Immediately  thereafter,  a 
direct  short  must  be  placed  and  left 
across  the  battery  terminals.  The  battery 
condition  must  be  monitored  for  24 
hours  after  the  direct  short  has  been 
applied. 

Appendix  A 

The  following  definitions  of  terms  are 
applicable  to  the  Lithium  Sulfur  Dioxide 
Batteries  Standard. 

1.0  Definitions.  For  purposes  of  this 
standard,  the  following  definitions  apply; 

“Battery”  means  an  electrical  energy 
source  made  up  of  one  or  more  cells, 
arranged  in  electrical  series  or  parallel  or  in  a 
series-parallel  combination. 

“Capacity”  means  the  total  amount  of 
electrical  energy,  measure  in  ampere  hours, 
that  a  cell  can  generate. 

“Cell"  means  an  individual  electrochemical 
unit. 

“Hermetic  sealed  cells”  means  that  each 
cell  is  sealed  in  such  a  manner  that  over  the 
useful  life  of  the  cell  there  is  no  loss  of 
gaseous  or  solid  material  h-om  the  cell. 

“Venting”  means  the  controlled  release  of 
the  electrolyte  or  any  chemical  reactant 
products,  or  both,  from  a  cell. 

“Venting  violently”  means  the  rapid 
uncontrolled  discharge  of  either  harmful 
gases  or  liquid,  or  both,  from  a  cell 
accompanied  by  the  generation  of  heat. 

Appendix  B 

The  following  test  procedures  give  details 
for  demonstrating  that  the  requirements  of 
the  Lithium  Sulfur  Dioxide  Batteries  Standard 
are  met. 

T-1  Verification  of  Safety  Relief 
Mechanism  (\  2.3.1) 

Equipment  Required:  Calibrated  iron 
constantan  thermocouple,  accurate  to  within 
±1°C.  Electric  heating  tape.  Recording 
potentiometer. 

Test  Procedure:  a.  Attach  a  thermocouple 
to  the  surface  of  the  metal  cell  case  under 
test  and  attach  the  thermocouple  to  the 
recording  potentiometer. 

b.  Wrap  the  circumference  of  the  cell,  pot 
covering  the  ends,  with  the  electric  heating 
tape. 

c.  Increase  the  temperature  of  the  cell  at  a 
linear  rate  of  10°±3°C  per  minute. 

d.  Continuously  monitor  the  temperature  of 
the  ceil  case  and  record  the  temperature  at 
which  the  cell(s)  vent. 

T-2  Operation  of  Safety  Relief  in 
Encapsulating  Material  (%  2.4) 

a.  Expose  the  battery  to  environmental 
conditions  which  will  cause  the  battery  to 
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vent  (e.g.,  high  temperature  or  direct  short 
with  the  current  limiting  device  inoperative). 

b.  The  operation  of  the  safety  relief 
mechanisms  and  the  encapsulation  should  be 
observed. 

c.  Determine  that  the  encapsulation 
material  does  not  cause  the  battery  to  vent  in 
a  manner  different  than  that  of  the  cell  tested 
in  §  T-1. 

V 

T-3  Heal  Transfer  Properties  of  the 
Encapulation  Material  (%  2.4) 

Equipment  Required:  Two  calibrated 
thermocouples  accurate  to  ±1°C.  Two 
recording  potentiometers. 

Test  Procedure:  a.  Attach  a  load  to  an 
encapsulated  battery  with  the  fuse  removed 
which  will  draw  a  current  equal  to  the 
ampere  rating  of  the  fuse  used  in  the  battery. 

b.  Attach  a  load  to  an  identical  battery 
without  encapsulation  and  with  the  fuse 
removed  which  will  draw  a  current  equal  to 
the  ampere  rating  of  the  fuse  used  in  the 
battery. 

c.  Continuously  monitor  the  temperature  of 
both  batteries.  The  room  ambient 
temperature  should  by  24°  ±3°C. 

d.  Continue  the  test  until  the  ampere  hour 
rating  of  the  cell  is  reached. 

T-4  Hermetic  Seal  Test  (%  2.5) 

Equipment  Required:  Temperature- 
controlled  oven.  Scale  (accurate  to  1 
milligram). 

Test  Procedure:  a.  Weigh  each  cell  under 
test. 

b.  Place  each  cell  in  the  temperature- 
controlled  oven. 

c.  Raise  the  temperature  to  71°C. 

d.  Maintain  this  temperature  for  30  days. 

e.  Lower  the  temperature  to  ambient. 

f.  Remove  the  cells  and  weigh  each  cell. 

g.  Compare  the  weight  of  each  cell  with  the 
weight  before  the  test. 

T-5  Useful  Life  (%  2.7) 

Equipment  Required:  Temperature- 
controlled  oven. 

Test  Procedure:  a.  Place  each  battery  in  the 
temperature-controlled  oven,  seals  pointed 
down  so  that  the  seal  is  covered  by  the 
electrolyte. 

b.  Raise  the  temperature  to  at  least  40°C. 

c.  Maintain  this  temperature  for  4  years 
plus  the  additional  time  for  which  useful  life 
is  desired  to  be  demonstrated. 

d.  Lower  the  temperature  and  remove  each 
battery. 

e.  Measure  the  remaining  capacity  of  the 
cell  in  accordance  with  §  T-6  of  this 
Appendix. 

T-6  Bottery  Capacity  (%2. 10). 

Equipment  Required:  Resistive  load.  Data 
recorder.  Digital  printer.  Digital  voltmeter. 

Test  Procedure:  a.  Attach  a  resistive  load 
to  the  battery  under  test  which  will  initially 
draw  a  current  equivalent  to  the  value  of  the 
fuse  used  in  the  battery  in  which  the  cell 
under  test  is  to  be  used. 

b.  Monitor  the  voltage  time  until  the  end- 
voltage  of  the  battery  reaches  0.5  volt. 

c.  Calculate  the  cell  capacity  using  the 
timed  averaged  voltage  method.  The  formula 
for  this  method  is 


i“l 


(ti  +  1  -  t.) 


where: 

V=Time  averaged  voltage 
tco= Elapsed  discharge  time  to  cutoff  in 
hours  * 

Vi=  Voltage  at  time  ti 
V|+i=Voltage  at  time  h+i 
ti=:Time  in  hours  at  which  V,  was  measured 
t|+,=Time  in  hours  at  which  Vi+i  was 
measured 

AH = Discharged  capacity 
Rt=Load  resistance  in  ohms. 

(Secs.  313(a],  601,  and  603,  Federal  Aviation 
Act  of  1958,  as  amended  (49  U.S.C.  1354(a), 
1421,  and  1423);  sec.  6(c),  Department  of 
Transportation  Act  (49  U.S.C.  1655(c]). 

Note. — ^The  FAA  has  determined  that  this 
document  involves  a  regulation  which  is  not 
considered  to  be  significant  under  the 
procedures  and  criteria  prescribed  by 
Executive  Order  12044  and  as  implemented 
by  the  Department  of  Transportation 
Regulatory  Policies  and  Procedures  (44  FR 
11034,  February  26, 1979).  A  copy  of  the  final 
evaluation  prepared  for  this  action  is 
contained  in  the  regulatory  docket.  A  copy  of 
it  may  be  obtained  by  contacting  the  person 
identified  under  the  caption  “FOR  FURTHER 
INFORMATION  CONTACT’. 

Issued  in  Washington,  D.C.,  on  August  23, 
1979. 

James  O.  Robinson, 

Acting  Director,  Office  of  Airworthiness. 

IFR  Doc.  7»-26657  Filed  S-24-79;  8:45  am) 
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14  CFR  Part  39 

[Docket  No.  18734;  Arndt  39-3549] 

Lithium  Suifur  Dioxide  Batteries 

agency:  Federal  Aviation 
Administration  (FAA).  DOT. 

ACTION:  Final  rule. 

summary:  This  amendment  supersedes 
an  existing  airworthiness  directive  (AD), 
applicable  to  all  Lithium  Sulfur  Dioxide 
(LiS02)  batteries  installed  in  aircraft  or 
in  equipment  used  in  aircraft,  which 
required  removal  of  all  LiS02  batteries 
and  Emergency  Locator  Transmitters 
(ELT)  powered  by  such  batteries.  This 
amendment  adopts  a  new  AD  which 
requires  either  reinstallation  of  ELT’s 
powered  by  LiS02  batteries  which  meet 
new  standards  or  installation  of  another 
ELT  powered  by  another  source.  The 
AD  requires  the  removal  from  aircraft  of 
any  LiS02  batteries  which  do  not  meet 
the  new  standards  and  any  ELT's 
powered  by  such  batteries.  It  also 
extends  the  period  to  time  in  which 
aircraft  from  which  an  ELT  has  been 
removed  in  accordance  with  these  AD’s 
may  be  operated  without  the  required 
ELT. 


DATES:  Effective — August  24, 1979. 

Compliance  is  required  as  indicated  in 
body  of  AD. 

FOR  FURTHER  INFORMATION  CONTACT: 

Mr.  Adolfo  O.  Astorga,  Systems  Branch, 
Aircraft  Engineering  Division.  Office  of 
Airworthiness,  Federal  Aviation 
Administration.  800  Independence 
Avenue,  S.W.,  Washington,  D.C.  20591; 
Telephone  (202)  426-8395. 
SUPPLEMENTARY  INFORMATION: 
Amendment  39-3422  (44  FR  10980; 
February  26, 1979),  AD  79-05-02 
required  removal  of  all  LiS02  batteries 
from  U.S.-registered  civil  aircraft  and 
the  removal  of  all  ELT’s  powered  by 
LiS02  batteries  installed  in  U.S.- 
registered  civil  aircraft.  It  further 
provided  that  notwithstanding  FAR 
§  91.52,  aircraft  from  which  an  ELT  had 
been  removed  to  comply  with  the  AD 
would  be  permitted  to  operate  for  a 
period  of  180  days  without  the  ELT.  This 
AD  was  prompted  by  reports  of  LiSOt 
batteries  exploding,  venting  violently, 
corroding,  burning,  and  leaking  gas. 

Since  issuing  Amendment  39-3422, 

AD  79-05-02,  the  FAA  has  issued  TSO- 
C97  which  sets  forth  the  requirements 
which  must  be  met  for  TSO  approval  of 
LiS02  batteries.  This  Technical 
Standard  Order  (TSO),  FAR  §  37.209, 
was  published  in  the  Federal  Register  on 
August  27, 1979. 

This  amendment  adopts  a  new  AD 
which  requires  removal  from  U.S.- 
registered  civil  aircraft  of  all  LiS02 
batteries  which  do  not  meet  the 
requirements  of  TSO-C97  and  all  ELTs 
powered  by  such  batteries.  It  also 
requires  that  before  March  28, 1980  in 
those  aircraft  from  which  ELT’s  were 
removed  in  accordance  with  AD  79-05- 
02  or  this  AD  that  either  (1)  LiS02 
batteries  which  meet  the  requirements 
of  TSO-C97  be  installed  in  the  ELT  and 
the  ELT  be  reinstalled  on  the  aircraft  or 
(2)  that  another  ELT  powered  by  a 
source  other  than  LiS02  batteries  be 
installed  in  the  aircraft.  In  either  case, 
the  ELT  must  meet  the  requirements  of 
FAR  §  37.200.  Further,  it  requires  that 
this  action  be  recorded  in  the  aircraft 
records  and  that  the  “ELT  not  installed" 
placard  be  removed.  In  addition,  the  AD 
extends  until  March  28, 1980  the  period 
in  which  an  aircraft  from  which  an  ELT 
has  been  removed  to  comply  with  AD 
79-05-02  or  this  AD  may  be  operated 
without  the  ELT  required  by  FAR 
§§  91.52(a)  and  (b). 

The  temporary  extension  is  being 
provided  to  allow  time  for  the  testing, 
TSO  authorization,  manufacture,  and 
distribution  of  LiS02  batteries  that  meet 
the  requirements  of  TSO-C97.  However, 
it  should  be  noted  that  there  is  no 
certainty  that  LiS02  batteries  that  meet 
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the  TSO  requirements  will  be 
manufactured  and  commercially 
available.  Thus,  before  March  28, 1980,  it 
may  be  necessary  for  some  aircraft 
owners  to  replace  ELT’s  that  were 
originally  powered  by  LiSO>  batteries. 
Other  equipment  may  be  required  to  be 
modified  to  use  other  power  sources  if 
LiSOt  batteries  are  not  available. 

Since  a  situation  exists  that  requires 
the  immediate  adoption  of  this 
regulation,  it  is  found  that  notice  and 
public  procedure  hereon  are 
impracticable  and  good  cause  exists  for 
making  this  amendment  effective  in  less 
than  30  days. 

Adoption  of  Amendment 

Accordingly,  pursuant  to  the  authority 
delegated  to  me  by  the  Administrator, 

§  39.13  of  Part  39  of  the  Federal  Aviation 
Regulations  (14  CFR  39.13)  is  amended 
effective  Aug.  24, 1979  by  adding  the 
following  new  airworthiness  directive: 

Lithium  Sulfur  Dioxide  Batteries.  Applies  to 
all  Lithium  Sulfur  Dioxide  (LiSO}) 
batteries  installed  in  aircraft  or  in 
equipment  used  in  aircraft. 

LiSOz  batteries  have  been  used  in,  but  not 
necessarily  limited  to,  the  following 
Emergency  Locator  Transmitters  (ELTs): 

Communications  Components  Corp. 

Model  CIR  10,  all  serial  numbers 
Battery  pact  BP-60,  BP-60A,  BP-60B.  and  BP- 
60C 

Model  CIR  11-2,  all  serial  numbers 
Battery  pack  BP-60-11.  BP-60-11A.  BP-60- 
IIB,  and  BP-60-llC 

Cessna  Aircraft  Co. 

Part  Number  C589511-0103 
Part  Number  C589510-0202 
Part  Numbet  C589510-0209 
Part  Number  C589510-0109 

Dome  &  Margolin 

Model  DMELT  6  serial  number  1  to  24,999 
with  battery  pack  DMELT  6.11,  except 
those  ELTs  which  have  been  modified  by 
the  change  to  battery  pack  DMELT  6.13. 

Garrett 

Model  No.  627-810 — all  serial  numbers 
Model  No.  627-818 — all  serial  numbers 
Model  No.  627-934 — all  serial  numbers 
Model  No.  625-088 — all  serial  numbers 
Battery  part  number — 616-246-1,  616-246-2 

Leigh 

Model  SHARC  7  with  a  3  or  4  cell  battery 
pack.  The  ELT  including  battery  weighs 
approximately  1.8  pounds. 

Pathfinder 
Model  No.  2052 
Pointer 
Model  2000 

Model  2000.  Series  Mod  A 
Model  3000,  Series  Mod  A 
Model  3000-2 

LiSO,  battery  pack— P/N  2018,  P2018.  M2018. 
2018  HSP,  and  2018  HSM 
Other  aircraft  equipment  that  have  used 
LiS02  batteries: 

(1)  Bendix  RNAV  Computer  Model 


RNS3500  Control  Display  Unit  CD-3501A. 

(2)  Emergency  lighting,  sliderafts,  and 
flashlights. 

Manufacturers  have  not  used  LiSOx 
batteries  in  the  following  ELT’s.  However, 
such  batteries  may  have  been  substituted 
after  manufacture. 

PaciBc  Communication  Corp. 

Alert  Model  50,  60,  &  70 
Pacific  Avionic  Co.,  Inc 
Model  ELT-1 
DME  Corp. 

Model  RLB-5  (A) 

Model  RLB-9  (A)  and  (B) 

Micro  Electronics 
Emergency  Beacon  Corp. 

All  models 

LARAGO/MERL,  Inc. 

LARAGO  79007 
MERL 1005 

Dome  and  Margolin 

Model  DMELT  6  serial  no.  25,000  &  above 

Compliance  is  required  as  indicated, 
unless  already  accomplished. 

To  prevent  fire,  venting  violently, 
explosion,  corrosion,  or  leakage  of  gas 
associated  with  certain  LiSOx  batteries, 
accomplish  the  following: 

(a)  Before  further  flight,  remove  all 
LiSOz  batteries  which  do  not  meet  the 
requirements  of  TSO-C97  from  U.S.- 
registered  civil  aircraft,  including  any 
installed  in  equipment  used  in  such 
aircraft. 

Note. — This  AD  requires  that  LiSOi 
batteries  used  in  U.S.-registered  civil  aircraft 
meet  the  requirements  of  TSC)-C97.  LiSOx 
batteries  removed  from  equipment  in 
accordance  with  AD  79-05-02  or  this  AD  may 
be  replaced  by  LiSOx  batteries  which  meet 
the  requirements  of  TSO-C97  or  another 
power  source.  However,  in  either  case  the 
equipment  must  meet  all  applicable 
requirements  of  the  Federal  Aviation 
Regulations. 

(b)  Before  further  flight,  remove  from 
U.S.-registered  civil  aircraft  any  ELT 
powered  by  LiSOx  batteries  which  do 
not  meet  the  requirements  of  TSO-C97, 
and  comply  with  the  recordkeeping  and 
placarding  requirements  of  FAR 

§  91.52(f)(10)(i). 

(c)  For  any  aircraft  from  which  an  ELT 
has  been  removed  to  comply  with  AD 
79-05-02  or  this  AD,  before  March  28, 
1980,  either — 

(1)  Install  LiSOx  batteries  which  meet 
the  requirements  of  TSO-C97  in  the  ELT 
and,  provided  the  ELT  meets  the 
requirements  of  FAR  §  37.200,  reinstall  it 
in  the  aircraft;  or 

(2)  Install  in  the  aircraft  an  ELT  which 
meets  the  requirements  of  FAR  §  37.200 
which  is  powered  by  a  source  other  than 
LiSOx  batteries. 

(d)  Upon  installation  of  an  ELT  in 
accordance  with  paragraph  (c)  of  this 


AD,  record  in  the  aircraft  records  the 
action  taken,  and  remove  the  placard 
which  states  “ELT  not  installed”. 

(e)  Notwithstanding  FAR 
§  91.52(f)(10)(ii),  an  aircraft  from  which 
an  ELT  has  been  removed  in  accordance 
with  AD  79-05-02  or  this  AD,  may 
operate  without  an  ELT  required  by  FAF 
§§  91.52  (a)  and  (b)  until  complying  with 
paragraph  (c)  of  this  AD  but  in  no  event 
later  than  March  28, 1980. 

Note. — No  further  extensions  of  the  period 
of  time  in  which  an  aircraft  may  operate 
without  an  ELT  installed  will  be  granted.  It 
should  be  noted  that  this  extension  allows 
aircraft  operation  without  ELTs  during  the 
severe  conditions  of  the  winter  months. 
Especially  for  those  persons  who  operate  in 
remote  areas  where  cold  temperatures  are 
common,  it  is  recommended  that  another 
approved  power  source  be  substituted  until 
LiSOx  batteries  iheeting  TSO-C97  become 
available.  The  ELT  manufacturers  should  be 
contacted  directly  to  ascertain  the 
availability  of  non-LiSOx  battery  power 
sources.  If  alternative  power  sources  are  not 
available  a  temporary  replacement  ELT 
should  be  considered.  These  comments 
should  not  be  interpreted  as  promoting  the 
permanent  use  of  non-LiSOx  powered  ELTs 
since  LiSOx  batteries  offer  superior 
performance  in  cold  temperatures.  The  FAA's 
concern  is  that  during  the  next  winter  those 
persons  who  will  most  likely  benefit  from  an 
ELT  have  one  installed  in  their  aircraft. 

Within  3  months  after  the  adoption  of 
this  AD  the  FAA  expects  to  have 
definitive  information  on  whether  or  not 
batteries  that  meet  TSO-C97  can  be 
manufactured.  If  it  becomes  apparent 
that  LiSOx  batteries  that  are  safe  for 
aviation  will  not  be  available,  the  FAA 
will  advise  the  public  on  the  necessity  ol 
replacing  LiSOx  battery-powered  ELT's. 
This  information  will  be  made  available 
in  time  to  allow  such  replacements 
before  March  28, 1980. 

This  supersedes  Amendment  39-3422. 
AD-79-05-D2. 

This  amendment  becomes  effective 
August  24, 1979. 

(Secs.  313(a),  601,  603  Federal  Aviation  Act  oi 
1958,  as  amended  (49  U.S.C.  1354(a),  1421. 
and  1423):  Sec.  6(c),  Department  of 
Transportation  Act  (49  U.S.C.  1655(c));  14 
CFR  11.89) 

Note. — ^The  FAA  has  determined  that  this 
document  involves  a  regulation  which  is  not 
considered  to  be  significant  under  the 
procedures  and  criteria  prescribed  by 
Executive  Order  12044  and  implemented  by 
the  Department  of  Transportation  Regulatory 
Policies  and  Procedures  (44  FR  11034, 
February  26, 1979). 

Issued  in  Washington,  D.C.  on  August  23. 

1979. 

James  O.  Robinson, 

Acting  Director,  Office  of  Airworthiness. 

|FR  Doc.  79-26658  Filed  8-24-79:  8:45  am) 
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48707, 49463, 50046 

73 . 45413-45416,  45962, 

46856, 47953, 49464 

75 . 45963 

91 . 45964 

152 . 46858 

204  . 46880 

312 . 45637 

374a . 49464 

1214 . 49274 

15CFR 

922 . 46266 

Proposed  Rules: 

Ch.  1 . 48976 

Ch.  II . 48976 

Ch.  Ill . 48976 

Ch.  IV . 48976 

Ch.  VIII . 48976 

Ch.  IX . 48976 

Ch.  XII . 48976 

16  CFR 

2 . 47766 

13  . 47926,  48170,  48657, 

48962, 48964, 49650 

14  . 47328 

460 . 50218 

436 . 49966 

1105 . 48618 

Proposed  Rules: 

Ch.  1 . 45178 


13 . 45181,  47098,  47346 

48976,  50047 

433 . 48708 

455 . 48708 

802 . 47099 

17  CFR 

Ch.  1 . 50038 

200 . 46793 

210  . 45610,  49651 

211  . 47537 

231 . 46752 

240 . 46447,  46736,  49401 

249 . 46447 

270 . 48657,  48659 

Proposed  Rules: 

1 . 45192 

240 . 46748,  47953,  48938 

49465 

249 . 47953 

270 . 47100,  47546 

18  CFR 

1  . 46449,  46453,  48171 

3  . 46449 

35 . 46453 

154 . 48174 

157 . 48174 

270  . 48660 

271  . ...48180,  48660,  49651, 

49656 

273  . 48660 

274  . 48664,  49651,  49656 

275  . 48664 

277 . 46454 

281  . 45922,  48184 

294 . 46455 

Proposed  Rules: 

Ch.  1 . 48257 

2  . 49466,  49468,  50052 

3d . 50052 

131  . 49466 

154 . 46291 

156  . 49466 

157  . 49466 

159 . 47348 

271 . 49468 

275 . 48262 

282  . 50063 

19  CFR 

4  . 467943,  48671 

10  . .'. . 46794 

11  . 46794 

12  . 49245 

24 . 46794 

101 . 48671 

113 . 49245 

127 . 46794 

132  . 46794 

141  . 46794 

142  . 46794 

143  . 46794 

144  .  46794 

151  . 46794 

158  . 46794 

159  . 45923,  46794,  49248 

172  . 46794 

173  . 46794 

Proposed  Rules: 

Ch.  1 . 45334 

6 . 46880 

103 . 48709 

134 . 47103,  48719 

152  . 48709 
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175  . 48709 

20  CFR 

404 . 47766 

416 . 47766 

655 . 47040,  49644 

675  . 50002 

676  . 47260,  48185 

685 .  50002 

Proposed  Rules: 

Ch.  Ill . 48040 

655 . 49697 

901 . 46881 

21  CFR 

74 . 45614 

81 . 48964 

101  . 46266 

102  . 45614 

105 .  49665 

145 . 48186 

176  . 48967 

178 . 47537,  47538 

201 . 45615,  46267,  47042 

314 . 47042 

429 . 48968 

431 . 48186 

436 . 48186 

446 . 48186 

507 . 48598 

510 . 48969 

520 . 47043,  47538,  49665 

522 . 45618,  47530,  49665 

524 . 46268,  47539,  48969, 

48970,  49666 

540 . 47044,  49666 

546 . 48186 

556 . 45618 

558 . 45618,  47044 

561 . 49249 

601 . 45617 

610 . 45617 

650 . 45617 

1000 .  49667 

1010 . 48190 

1020 . 49667 

Proposed  Rules: 

Ch.  1 . 48040,  48264 

2 . 48979,  48983 

5 . 48953 

'  10 . 48953 

16 . 47698,  47699 

50 . 47713 

56 . 47698,  47699 

71 . 47698,  47699,  47713 

74 . 48986 

101 . 45641 

135 . 48265 

171  . 47698,  47699,  47713 

172  . 48269,  48986 

173  . 45641 

180 . 47698,  47699,  47713 

182 . 48269 

189 . 45641 

201 . 47547 

203 . 47104 

207 . 47547 

250 . 45642 

310 . 47698,  47699,  47713 

312 . 47698,  47699,  47713 

314 . 47698,  47699,  47713 

48953 

320 . 47698,  47699,  47713 

330 . 47698,  47699,  47713 

361 . 47698,  47699,  47713 


429  . 47528 

430  . 47698,  47699,  47713 

431  . .  47548,  47698,  47699, 

47713 

514 . 47548,  48953 

601 . 47698,  47699,  47713 

630 . 47698,  47699,  47713 

680 . 45642 

701 . 47547 

801 . 45644 

808 . 47105 

813 . 47713 

880 . 49844-49954 

1000  .  45645 

1002  . 49699 

1003  . 47698,  47699,  47713 

1010 . 47698,  47699,  47713 

1020 . 45645 

22  CFR 

6a . 47767 

17 . 47927 

1001  . ; . 45618 

23  CFR 

230 . 46831 

630 .  46835 

Proposed  Rules: 

635 .  46882 

1252 .  50063 

24  CFR 

42 . 47329 

58 . ; . 45568 

108  .  47012 

203 .  46835 

220  .  46835 

221  . 46835 

222  . 46835 

226 . 46835 

235 . 46835 

510 . 47512 

570 . 46836,  49994,  50248 

841 . 46996 

Proposed  Rules: 

Subtitle  A . 45342 

Subtitle  B . 45342 

9 . 45416 

55 . 47006 

107 . 46295 

109  . 46295 

203  . 46885,  46886,  47549 

204  . 46886 

213 . 46886 

220 . 46886 

232 . 49700 

240 . 46886 

265 . 46295 

390 . 46891 

882 . 46296 

1917 . 49478 

2205 . .47105 

25  CFR 

55a . 46269 

153 . 47329 

26  CFR 

1 . 46459,  46838,  47046, 

48191. 48674, 49445, 49446, 
49451 

12 . 46459 

48 . 47767 

Proposed  Rules: 

1 . 45192,  47550,  48269, 

49275, 49701,  50064 


7 . 

. 49701 

20 . 

. 49275 

25 . . 

. . 49275 

31 . 

. 48719 

48  . 

. 50065 

53 . 

.47958,  49701 

l.-IQ 

....  _ 50065 

am . 

48719 

601 . 

_ 45192 

27  CFR 

Proposed  Rules: 

Ch.  I . 

. 45326 

6 . 

.  45298,  48720 

8 . 

.  45298,  48720 

10 . 

.45298,  48720 

11 . 

,.  45298,  48720 

28  CFR 

0 . 

. 46272 

9 . 

. 48675 

60 . 

. 46459 

Proposed  Rules: 

Ch.  1 . 

. 45295 

29  CFR 

13 . 

. . 49673 

89 . 

. 48201 

1600 . 

. 47516 

1601 . 

..47058.  48971 

1613 . 

. 45623 

2618 . 

. 47059 

Proposed  Rules: 

1601 . 

. 48987 

1910 . 

. 48274 

1926 . 

. 48275 

30  CFR 

Ch.  VII . 

. 49673 

55 . 

...  48490.  48535 

56 . . . 

..48490,  48535 

^7 

...  48490,  48535 

252 . 

. ..46404 

Proposed  Rules: 

45 . 

. 47746 

250 . 

. 47109 

722 . 

. 48720 

843 . 

. 48720 

31  CFR 

8 . 

. 47059 

Proposed  Rules: 

Subtitle  A . 

. 45326 

51 . 

. 45335 

350 . 49478 


32  CFR 

158 . 

. 47332 

168 . 

. . . 47767 

214 . 

. 46841 

360 . 

. 47335.  47931 

505 . 

. 46459 

701 . 

. 46272 

810 . 

. 4«?fiP3 

813a . 

. 45624 

879 . 

. 47540 

903.. . 

. 47929 

940 . 

. 45624 

.2500 .  50039 


Proposed  Rules: 


513 . 

. ! . 45967 

953 . 

. 45193 

32A  CFR 
Proposed  Rules: 


Ch.  VI . 48976 

33  CFR 

17 . 47932 

110 .  50040 

117 . 45924,  47335 

147 . 49452 

161 . 45381,  47932 

165 . 45925,  47335,  47336, 

47933 

183 . 47934 

Proposed  Rules: 

117 . 45969 

161  . 47349 

36  CFR 

7 . 45124 

223 .  45925 

907 . 45925 

1228 . 47018 

Proposed  Rules: 

222 .  49479 

231 . 46480 

261 . 47110 

1213..  . 45417 

37  CFR 

304 .  45130,  50041 

Proposed  Rules: 

Ch.  1 . 48976 

201  . 47550 

202  . 47555 

38  CFR 

3 . 45930 

:  36 . 47336 

I 

Proposed  Rules: 

3 . 46891 

26 .  48281 

39  CFR 

10 .  46460 

233 . 49687 

^  Proposed  Rules: 

10 . 47556 

111 . 47959,  49702 

40  CFR 

1 . 45131 

52 .  46273,  46465,  46845, 

47769, 50066 

60.. „ . 49222 

65 . 46274,  46275,  47060- 

47063, 47540, 48202, 48203, 
48211,48675-48679 

80  . 46275,  47541 

81  . 48679 

86 . 47884,  48204 

122 .  47063 

125 .  47063 

162  . 45131 

180 . 45386,  47934 

205 . 45194,  45203,  45204, 

45210, 45624 

408 .  45944 

600 .  46846 

Proposed  Rules: 

50  . 47959 

51  . 46481 

5^ . 45210,  45420.  45647, 


46481 , 46482, 46892-46895, 
47350, 47557, 47559, 47777, 
47959. 48988,49702 


iv 
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60 . 47778 

65 . 47111.47960 

81 . 45210,  45650,  44970, 

47778, 48285, 48723, 49703 

85  . 46686 

86  . 46296,  47113 

120 . 45651 

123 . 49275 

162  . 45218,  46303,  46414 

163  . 47777 

180 . 49276 

250 .  49277,  49278,  49402 

414 . 47113 

416 . 47113 

41  CFR 

18 . 48205,  48209 

29-70 . 48972 

Rn-90  49691 

60-250 . 

. 49691 

60-741 . 

. 49691 

101-20 . 

. 49453 

101-26 . 

. 47934 

101-36 . 

. 47359 

114-35 . 

. 49454 

Proposed  Rules: 

101-36 . 

. 46305 

42  CFR 

21 . 

. 46846 

53  . 

. 45946 

57 . 

. 45946 

90 . 

. 45946 

100 . 

. 45946 

122 . 47064,  49454 

Proposed  Rules: 

Ch.  I-IV . 

. 48040 

405 . 

. 47117 

440 . . . 

. 46899 

43  CFR 

1600 . 

. 46386 

3422 . 

. 45946 

Proposed  Rules: 

Ch.  II . 

. 45425 

Public  Land  Orders: 

4228  (Corrected  by 

PLO  5675>. . 

. 45133 

5446  (Corrected  by 

PLO  5678) . 

. 49455 

5653  (Amended  by 

PLO  5677) . 

. 49249 

5654  (Amended  by 

PLO  5677) . 

. 49249 

5675 . 

. 45133 

5676 . 

. 45133 

5677 . 

. 49249 

5678 . 49455 


44  CFR 


0-10 . 50276 

3 . 50276 

5  . 50286 

6  . 50292 

64  . 45133.  45387.  48221. 

48222, 49250 

65  . 45136,  45137.  45388, 

45390, 48224. 49252 

67 . 45391-45394,  48680- 

48682, 49254. 49267 
Proposed  Rules: 

1 . 50299 

60 .  45652 

67 . 45225-45227,  45970- 


45972, 47560, 47568, 48285- 
48287, 48724, 48725. 49278 


45  CFR 

174  .  47444 

175  . 47444 

176  . 47444 

185 . 48691 

302 . 45137 

1388 . 45947 

1968 . 47935 

Proposed  Rules: 

Subtitles  A  &  B . 48040 

Ch.  X . 49479 

Ch.  XX . 48976 

46  .  47688 

64 . 45973 

161g . 45976 

503 . 49703 

640 .  46901 

1062 . 47961 

46  CFR 

282 . 492270 

Proposed  Rules: 

Ch.  1 . 47359 

Ch.  II . 48976 

201 . 48287 

208 . 48287 

221 . 46492 

251 . 48287 

47  CFR 

Ch.  1 . 47935 

1 . 45396 

13 . 48225 

18 . 48178 

31 . 47359 

33 . 47359 

42  . 47359 

43  . 47359 

73 . 45395,  45625,  45626, 

45951, 47092, 47936, 48225 

76 . 45951 

81 . 45396 

83 .  45396,  45627 

87 . 45627 

90 .  49691,  49692 

201  . 47772 

202  . 47772 

Proposed  Rules: 

1  . 48287 

2  . 48299 

15 . 45227,  48299 

31 . 48988 

64 . 47961 

73  . 45653,  47962-47964 

74  . 48303 

76 . 48997 

81 . 46493 

83 . 46493 

87 . 47118 

90 . 49704 

49  CFR 

Ch.  X . 46847 

Subchapter  B . 49459 

1 . 47937 

171  . 49455 

172  . 49455 

173  . 47937,  49455 

176 . 49455 

178 . 49455 

265 .  50041 

396 .  50041 

571 . 46849,  46850 

393 . 47938 


609 . 47343 

1033 . 45397,  46277,  46278, 

46460, 47773, 48692, 48693 

1036 . 47541 

1056 .  49692 

1245  . 45956 

1246  . 45956 

Proposed  Rules: 

Chs.  I-VI . 50140 

Ch.  X . 48304 

127 . 47966 

171  . 47966 

172  . 47966 

173  . 47966 

174  . 47966 

175  . 47966 

176  . 47966 

177  . 47966 

571 . 45426,  47966,  50067 

635 . 50067 

1056 . 45429,  49706 

1065 . 47120 

1090 . 49279 

1109 . 48732 

50  CFR 

17  . 49218 

18  . 45565 

20 . 46462,  47093,  48846 

32  . 45137.  46279,  46280, 

46463, 46464, 47093, 47939- 

47942, 49459 

33  . 45397,  46464 

611 . 45398,  46285,  50042 

653 . 48226 

672 . 50042 

674 . 45398,  46286 

810 . 47902 

Proposed  Rules: 

Ch.  II . 48976 

Ch.  VI . 48976 

17 . 47862 

20 . 47246 

32 . 49707 

216 . 46903 

402 . 47862 

405 . 47862 

410 . 48305 

530 . 45654 

540 . 47123 

611 . 46903,  47124 

652 .  45227 

672... . 47124 

810 . 47386 
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AGENCY  PUBLICATION  ON  ASSIGNED  DAYS  OF  THE  WEEK 


The  following  agencies  have  agreed  to  publish  all 
documents  on  two  assigned  days  of  the  week 
(Monday/Thursday  or  Tuesday/Friday). 


This  is  a  voluntary  program.  (See  OFR  NOTICE 
FR  32914,  August  6,  1976.) 


DOT/SECRETARY* 

USDA/ASCS 

DOT/SECRETARY* 

USDA/ASCS 

DOT/COAST  GUARD 

USDA/ APHIS 

DOT/COAST  GUARD 

USDA/ APHIS 

DOT/FAA 

USDA/FNS 

DOT/FAA 

USDA/FNS 

DOT/FHWA 

USDA/FSQS 

DOT/FHWA 

USDA/FSQS 

DOT/FRA 

USDA/REA 

DOT/FRA 

USDA/REA 

DOT/NHTSA 

MSPB/OPM 

DOT/NHTSA 

MSPB/OPM 

DOT/RSPA 

LABOR 

DOT/RSPA 

LABOR 

DOT/SLS 

HEW/FDA 

DOT/SLS 

HEW/FDA 

DOT/UMTA 

DOT/UMTA 

CSA 

CSA 

Documents  normally  scheduled  for  publication  on 
a  day  that  will  be  a  Federal  holiday  will  be 
published  the  next  work  day  following  the 
holiday. 

Comments  on  this  program  are  still  invited.  *NOTE:  As  of  July  2,  1979,  all  agencies  In 

Comments  should  be  submitted  to  the  the  Department  of  Transportation,  will  publish 

Day-of-the-Week  Program  Coordinator.  Office  of  on  the  Monday/Thursday  schedule, 

the  Federal  Register,  National  Archives  and 

Records  Service,  General  Senrices  Administration, 

Washington,  D.C.  20408 

The  items  in  this  list  were  editorially  compiled  as  an  aid  to  Federal 
Register  users.  Inclusion  or  exclusion  from  this  list  has  no  legal 
significance.  Since  this  list  is  intended  as  a  reminder,  it  does  not 
include  effective  dates  that  occur  within  14  days  of  publication. 

Rules  Going  Into  Effect  Today 

FEDERAL  COMMUNICATIONS  COMMISSION 
43279  7-24-79  /  FM  broadcast  station  in  Rosamond,  Calif.; 

Changes  made  in  table  of  assignments  eff.  6-27-79 
43727  7-26-79  /  Private  land  mobile  radio  service 

HEALTH,  EDUCATION,  AND  WELFARE  DEPARTMENT 
Education  Office — 

37866  6-28-79  /  Adult  education;  implementation  of  State- 

Administered  Program  and  Commissioner’s  discretionary 
grant  program 

POSTAL  SERVICE 

43719  7-26-79  /  Overprinting  of  unauthorized  designs,  messages, 

or  other  markings  on  stamps 

List  of  Public  Laws 

Note:  No  public  bills  which  have  become  law  were  received  by  the 
Office  of  the  Federal  Register  for  inclusion  in  today's  List  of  Public 
Laws. 

Last  Listing  August  17, 1979 


dial*a>reg 

Now  available  in  Chicago 


For  an  advance  "look”  at  the 
Federal  Register,  try  our  information 
service  A  recording  will  give  you 
selections  from  our  highlights  listing 
of  documents  to  be  published  in 
the  next  day’s  issue  of  the 
Federal  Register. 


312-663-0884 


